Age-associated changes in fat metabolism in the rat and its relation to sympathetic activity.
In this study, to determine if age associated changes in fat metabolism in skeletal muscle and liver were related with sympathetic activity, we measured sympathetic activity and palmitate oxidation rate, carnitine palmitoyltransferase-1 (CPT-1) activity, and triglyceride concentration in skeletal muscle and liver of rats at 8, 30 and 60 weeks of age. Body weight, intra-abdominal percent of fat mass, and plasma level of insulin, leptin, and triglyceride were all significantly increased with age. Tissue triglyceride concentration was increased with age in liver and skeletal muscle. The palmitate oxidation rate in liver and skeletal muscle was reduced with age in rats and inversely correlated with tissue triglyceride concentration. CPT-1 activity was not altered with age. Plasma catecholamine concentration and sympathetic activity, as measured by spectral analysis of heart rate variability, were increased with age. Plasma norepinephrine or epinephrine and tissue triglyceride had a positive correlation in liver and skeletal muscle. Plasma norepinephrine or epinephrine to tissue triglyceride ratio was similar according to age. In summary, in spite of increased sympathetic activity with age, the tissue triglyceride concentration was increased. Increased sympathetic activity may be the compensatory response and the reduced capacity of fatty acid oxidation is a main cause of obesity.